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PERMIT SUMMARY SHEET
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xi

COAL MINING PE TIug3c
8

APPLICATION

Applicant

Name AMERICAN ENE G CORP

address 43521 vlayhu€ghi Hiil

Beni Dille 437 16

Telephone 740 9269152

Application Number DX0425
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1 DEPARTMENT NATURAL RESOURCES
Division of Mineral Resources Management
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OHIO DEPARTMENT OF NATURAL RESOURCES
Division o Mineral Resources Management
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OLIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ERGROU N COAL MINING AND RECLAMATION
PERMIT APPLICATIODN
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OHIO DEPARTNENT OF NATURAL RESOURCES
DIVISION OF RECLAMATION

ATTACHMENT
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OHIO DEPART NAT OF NATURAL RESOURCES
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ATTACHMENT I

M W RS AND CONTROLLERS

3

AEC 18743



OHIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT
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ORIO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MN R L RESOURCES MANAGEMENT
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Capacity of pump

Depth of pump setting

CONSTRUCTION bETAI

Date of cr•rzxgr tiax

WELL LOG

F CA7 Fnatioil

Sandstone hae>iixastasxi

gravel And clay

Mill

Addrea

titnpin ra to G IId1 Dur<=tare tf te•t hrs

Date

to water

intilled by

Date

e

Section of To nshi

r>

AILING OR PUMPING TEST

SKT•TCH SHOWING LOCATION

Locate in reference to numbered
State Highways St Int rs Ctin3•s County roars etfi

See £trvu`rye mdt toe inytruietions

ra f

AEC 18923



Wry L LOG AND DRILLING REPRT
state of Obio

PLEASE USE ENCI DEPARTMENT OI NATURAL RESOURCES
llV wTyr I

€ T`l`EA jai
Vtrk

D NOT USE INS 1562 ` s v ut

col mh x 3 Ohio

rue sCasing di

Type t> xs i

•x xx lxType of pType

per

CCONSTRUCTION DETAILS I AILING OR PUMPING TEST

I ng •
•

t sax xn rAt

Ltrgt o Drawdown

3T3e and e Iac

Depth o Pump i tt ng
flat

IWELL LOG

gravel and clay
d

U 1•set

i xutall by

SKETCH SHOWING L CATION

OBEIGMAM

vE is to 3 ur sx3s se
y

tt°3Tt°ctifSr s C•7u ty X£Z<3d tC

See re Ycr side Rsr intru

AEC 18924



PLEASE USE PENCIL
TYPEWRITER

DO NOT USE INK

Count

Owner

Loc sn of r rt

WPTL LOG AND DRILLING REFnRT

State of Ohio

DEPARTMENT OF NATURAL RESOURCEES
Division of Water

1562 W Fitst Avenue

Columbus Phio

CONSTRUCTION DETAILS

Casing xasxaeter

Ty pee of < reezi

Type of

pumpcapacityof pump

Depth of pump sett`sta

Date of G p tIo i

Pump installed hy

L£ r tis e sz
•

tx n rz rates t P Duration c

ength of screen111 rawdown ft Dat

Sandstone shale i esto ar

gravel and clay

0 272585

BAILING OR PUMPING TEST

SKETCH SHOWING LOCATION

Locate in reference to rrumber d

State LI gh ays St Intersections County roads ete

bet rev ese sane

AEC 18925

L reloped era aeity

Statl v<e1 Iel>tia to

eetx•x of Towrmh



LOG AND DRILLING R

State of Ohio

PLEASE USE PENCIL
OR TYPEWRITER

NOT USE INS

countyi

owner

oatiacsect t

J

DEPARTMENT OF NATURAL RESOURCES
Division of Water

156 IN First Avenue

oiumbu Ohio

CONSTRUCTION DETAILS

Casing diameter

Type of scrte

Type of p p

Le gth of essl

im

$

Length of screen 1111 1111

Capacity of Pump

Depth of puo p setting

Date of o€arpleticn

installed

byu
ping ratePM Duration of testft Date

1Ieveloved cavacity

Static l i eidepth to water

BAILING OR PUMPING TEST

SKETCH SHOWING LOCATIONWELL LOG

Formation
Sandstone hale limestone

ravel and clay

Drilling Fir

Locate in r ference to numbered
State Highways St l atrsectiow County radis

tae ide for irze>tr9iitl n

AEC 18926



From

lpm ne rat

p

ocat os of proper

Caskardlameter

p of pump

Capacity

Depth of pimp vtti

Date of completion

CONSTRUCTION DETAILS

WELL LOG

For sx tioz s

Sandstone shalt litneoton

grav1 i and cl

I ZOO

LOG AND DRtlLlN

State of Ohio

DEPARTMENT OF AT AL S U RC
y of water

1500 D bUi Rood

Colwnbus Ohio

of cacti

u

ngt of screen D <d x3

evelopd ca

levtdepth to

3 a a i sttallc byv

21034

NO OE PCJaY7fPIJR TEST

PiS ur z33wa•< tint ktrk

T CH SHOWING LOCATION

Lowe in reference to numbered
tit Highways St tntersection s County roads etc

AEC 18927



1rVL LOG AND L RT

at of hu
PLEASE USE PENCIL T

3 r
a

`
x w° xE NATURAL RIsSOI C S

TYPEWRITER DIiaWn of eat r
DO NOT USE INK 150 W First Avctwe

Co u3T3bsE3 o

3
2

7
5 3 3 3N•e8` •x VJWJ of

Looat oo o rasp t

CONSTRUCTION DETAILS BAILING OR U
U PING TEST

Casing diameter

gyp

Type cif

pumpCapacity

pth of pump etting

Date of cornp€tio

Stati i•r elx to

u isx>t led by

att

wat1>r

WELL LOG SKETCH SHOWING LOCATION

Sandstone bats limm toa

gravel and clay

0 Peet

rccrcn r axnb vcd

nte t rrra County roads etc

AEC 18928



VTEL 7 AN DRILLING RERT
State of Ohio

PLUASE USE PENCIL DEPARTMENT OF NATURAL RESOURCES
OR TYPEWRITER

O NOT USE I

Coup

Owner

Locator of propertyroper

15 i2 W First Avenue1562

ColuMbus Ohio 43212

CONSTRUCTION DETAILS

Casing diameter ww Length of casing

Tye of screen of screen w
Type of pump

Capacity of tunp

Depth of pump se

Date of

CompletionWELL LOG

Foranatiruns

Sandstone shale limestone I From
ravel and clay

Drilling Fir

Address

<Zf

a
d

i ti on

Division of Water

Address

RAILING PUMPING TEST

truing Rate Duration of test hrs
vs= car ft

Static leveldepth to water

Quality clear Cloudy taste

Pump instil llecl 4
ETCH SETOWING LOCATION

Locate in reference to numbered
State Highways St Intersections County roads etc

N

e reverse side for instructions

to complete well to use next consecutive iiihm red

AEC 18929



WIFLL LOG AND DRILUNG REPORT

PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK

Cou

Owner

Location of pro e

State Of Ohio

DEPARTMENT OF NATURAL RE
Division of Water

Ia62 W `first Avenue

Columbus Ohio

CONSTRUCTION DETAILS

asing dfa rn ter

Type of cre

Type of pump

Capacity o dump

Depth of pump setting

Compl e t i on

WELL LOG
a

e
Format ris

Sandstone shale limestone j

Fr an

gravel and clay

Fe e t f+t

BAII G OR PUMPING TEST
° °7 ° ^^^

Fuming ratej GPPM t3ln tion oI

apacitieveloped

atic leve €epth t

iPu f tstalled by

Att Date

SKETCH SHOWING LOCATIONLocate n reference to numbered

See reverse side for instructions

Address C2^vZ

AEC 18930

Y St ffixter etzr•s County roads etc

•



L LOG AND DRILUNG REI

stage of Oh<a

DEPARTMENT OF NATURAL RESOURCES i

Division of Water

1300 Dublin Road

State lvwcl dep h to water

Pump 313F talle

motCasingd axxa t r Length of a atx • Pu pin Duration of tt s >

Typ

Type

epic

CO I S TMI 1014 DETATU

of pw r

Depth of pump Cttisl2

Date of camplti

nLength

of aereen

TCH SHOWING LOCATION

Sandstone mails limeatone From
gravel and clay

0
` Feet

3 ra dow It Tait

twalrst ap

0OAL

No 210304

BAILING OR PUMPING T IST

Locate in ref ceoc to nlAmbest

State agbways St Intersections County area€is ete

AEC 18931



LOG AND
ttt of OkEl

DEPARTMENT OF NATURAL RESOURCES

ilk `
3 y4

11

Or
Loa a ion of pi p rty

CONSTRUCTION DETAILS

Type eoe Ecx•at tF

Type of pump

a
p city of Pump

Depth o plm p taitting

Date psi•xtx3tivax v

Section tst To thi

Static taveldepth to water

amp installed by

filt3wfLSYa Tfmmot ir rsa asurtrt ts rsasr••l swsrvti

iFE44ftiLf33s tiYAo3F3E°• tXXE aC4aXEE k t£>Ex3 b f3 v
laxteraer tirna Ccuntv Es>fi3dsState hwa Vii

e
v

Ce •3i F •fi33 337 •LtCt 533Fi

1
5

AEC 18932

Mvizlion of Water

3500 Dublin

Co u aw Ohio

NO i 9 6 5

BAILING OR PUMPING TEST

rig E sG M D

ti on

raw w t l t ate



WELL LOG DRILLING REPORT
State of Ohio

PLEASE USE PENCIL DEPARTMENT OF NATURAL RESOURCES
OR TYPEWRITER I isio t of W ter

DO NOT USE INK 1562 NV First Awn
Coltimbuss Ohio

qM y•
Location of txxrt•r • a• • fi x<•

ON T U TION DETAILS

Casing

iwnneteaTypeof

screenTypeof

pumpCapacityof pumpDeptnof pump setting

Length of easing

Length of screcn>

iaCe o7x tcx ernnrs

WELL LOG

ti AtqForm
Sandstone stka e lirnesto

PVavel and clay

waSee
tverse jade for illatructSon

AEC 18933

Pumping rate GP M Duration of test

jDraw owns ft flat

Developed capacity

4fic level depth to

p installed

BAILING OR PUMPING TEST

SKETCH SHOWING LOCATION

mibe

±
°Locate in ref ecx n to

t e Highways St Intersections County road etc



1FI LOG AND DRILLING I T
State of Ohio

NO CARSON PAPER DEPARTMENT OF NATURAL RESOURCES
NECESSARY Division of Water

SELFTRANSCRIBING pia S Front St zR= 815 Phone 614 45254

aunt s

der

Columbus Ohio 43215

ct of Township

f

a4 U0

additional space is needed to complete well o use next consecutive numbered fprra•4

CONSTRUCTION DETAMS

Type of screen Y yth of 64

of p

Capacity of puzqp

Depth Of pump setting

Date of completion

Formations

fSandstone obale s

BAILING OR PUMPING TEST
specify one by circling

Test Rate rwPM Durat

Drawdow=fteDat
Static leveldepth to water

1 cloudy taste o for

SKETCH SHOWING LOCATION

Locate In reference to numbered
State Highways St Intersections County roads e

Drilling Firm

Address

io of test h

AEC 18934



NO CARBON PAPER

NECESSARYSELFTRANSCIBIN 3

Owner

Location of propel

TAVE LOG AND DRILLING T
SNte of Ohio

DEPARTMENT OF RESOURCES
Division of Water

65 S Front St 815 Phone 614 469Z546

COIUMbu Ohio 4321E

CONSTRUCTION S

Caalng diameter

Type of

screenType
o pip

Capacity pump

Depth o pump sedtling

Data of 0 plc

VTFIJAX LO

Vor=Aious
tom e Hmtst n

gravel and elm

Ming F=

Address

BAILING 0 PUMPING TEST
t p Uyy me by wise€krag

Te8t

a
rawoDateStatic

I ldopt t

t aut W cloudy t t+ e

o
ra

d o space as needed t

SET SWIG LOCATION

ft

Locate in rece to numbered
tat Mg ayS St Rate tinr City roads etc

Date

cO 1ete U loz use next Consecutive

AEC 18935



WE LOG AND NC RFRT
NO CARBON PAPERECESAYState

of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

6 S Front St 1R m 815 Phone 14 4692646

G 413094

BAILING OR PUMPING TEST
ecif s arm b c1rk gCONSTRUCTION DETAMS

Casing €
1 ete

Type of s et

Type of

Capacity of

pumpDepthof pump Setting

Date of c inple o

Lend of Test atr r Duration otestLengthof screw Dry Date

stado leveldepth to wn
Quality 01w cloudy t te odor

WELL LOG

Emmet by

SKETCH SHOWING LOCATION

Locate in reference to n nb r

a gh a g St Tester ectlo City roads

e
tc

D
a

ta

Signed

A additional wce is needed to complete well log next cons c v

AEC 18936

Columbus Ohio 41215



W AND DRILLING REPDT
State of Ohio

PLEASE USE PENCIL DEPARTMENT OF NATURAL RESOURC

OR TYPEWRITER

DO NOT USE IN S

Location of rt

Div nor£ of Water

1562 W First Avenue

otambhtta Ohio 43212

CONSTRUCTION DETAILS

i g di n oter

Type of sereea engtb of sc

Type of pump

Capacity of tam

Depth of pum cetti

Date of completion

W 1L 0G`aix ation

axs stone shal fr3n s oier From To
r5ravel anl clay

r

if additi f rz l c$ is needed to complete v

Duration of br•

tic leveldepth to water

Section

•Quality clear cloudy taste odor

Pump inst alle bra r

S
side for instructions

M
1 log use next consec

AEC 18937

SKETCH SHOWING LOCATI

Locate in reference to numbered
ate Highways St Intersections C w ty oa z etctcd

o

01

`9
312

BAILINGBAILI O P MPING TEST



OFUO DEPARTMENT OF NATURAL RESOURCES

DIVISION OF RECLAMATION

ATTACHMENT 14C

WELLSPRING INVENTORY

Name AMERICAN ENER f RPORATION D04254

AEC 18938



fix

f
l

OHIO DE ARTNENT OF NATURAL RMDURES
DIVISION OF R C AM TION

TAG Pv1H T 14D

SURFACE WATER BODIESPUBLIC WATER SUPPLIES

Anrj>i

I

• U

AEC 18939



ADDENDUM TO ATTACHMENT 14C AND 14D

AEC Century Mine D04254

Ground r

X32

14 M QTR u

E
6 NE QTR 1

QT I

23 NW QTR 11

Vv 35 NE Q

C I

e Water Site Index

+ tior f S ct`

`N QTR

1

`3E QTR I

P 2 +w

fl
a
t `i

7

P 5 NW QTR I

P NW QTR 1

1

$1N QTR 1

NE QTR 1

21 NETS 7

0 22 CNETR7

Ui 2

i` QTR 25

` E QTR31

UI 3 SEQTR31

U1 7 NE Qi R 36

Ul N QTR 25

U A N vAll QTR 1

2 r iN3 QT `
• I

U2I NE QTR

U22 NE aTR7

U7 120120 NE QTR 3 1

Ul I 2 NE OTR S1

1A 02B `NE QTR

U1 0 A •E QTR I

SJ
7 50 •7 E 1QTR

1 NE Q I

y 2 NE O R 1

i>

NEQER 3

U
Iti NW OT R 25

AEC 18940

4 Vd QTR 1

SE QTR 32

SEQR32

SE¢R32

NE 0

jy

i •iN Q
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Addendum tl:) Part 2, Pag~ 16{0}{2:} 
Amer!c:an Eiwrgy Corp-o-ration 
Century Mine 
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ANALYSIS OF RETREAT MINING PILLAR STABILITY ARMPS

By Christopher Mark PhD and Frank E C s

ABSTRACT

lhr ptv ention L>f l>€Jtu squeezes islassive pillar cut€ pes W bumps is critiiaa£ to 8aft plliu re•osvery

a>x x>ati>r•s To hdp s rvCrn these taxi Cfxf•Safit saki €rs>hlcfiis t
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transfer its excess load to jar t pill= if tlso hall= are
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lam used in treat mining are often much longer than they are

wid The strength of ras~taguly pillars can be sigrailxa i

greater alr<sax> aaaxa pillars due to the Veaw ramfn rentgenerased
within them The if rkY xa ia•ccxlri formula was t

l rivrad
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y their leadbeanng area When

angled Mats am employed the algorithm still calculates

accurately each pillisr`s least thurension length andloadingarea
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.. + {W .fl(sb +H. C9 

'Tile toa~.t-t.~aring CNY.te:ity of the piH~r system i~ then oo
t>l.ined by w:mming the c;lpocitie:s. of the iodi'><'ldll.al pill.w> within 
the MlZ. A~1:P'S C$kHlatcs UY? :s:tr~ngth and k)lKJ,hemin;g ca· 
p.ii:ity of h<.<rriet pillil.n lJI the· :>.ame fn<'tM!~t <% tl·15.~ p>ltid pilhr:>., 
eJ;xtpi that l:heir k~gth :i~; Hrnit..-0 l:o the b~-l<:tth d' th~ AMZ. 

PILlAR LOAOtNGS 

The !oading$ ~ppli!:d !(t lh~ A.MZ indutk d<:Yclnpmcnt k.ads, 
ahutment k.aih, ami loads t.nmsferre.<J from tmrr!m: pinm:s. Ta·· 
hk t sh;:~ws ihtt $(mrces »f .l!)a>.ls and the k~adtng .;t~m:litio!l!i :in 
whkh !:hey OCCUt\ 
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l)c¥d~>pmttllt kads. are <11le 1:<.~ the weight of the owrl>mxlen: 
tlire<:U)' <llXm'! lfle piil<m ooforu any retreat mining takes place. 
Tlw tributa.")' <tre~ fut~1t)' is uJ>ed in ARMPS w e~timale .(k
~'eh>rm>ent loadi'<, 

AbutnHm~ loads oc~ur a.~ a re~l.:.dt of rettMt mioin:& and gob 
t(muation. They are determined by the depth of cnver. the e:~> 
wnt f.lt the g<)m, the wi,.;Wt nf the {lxlractjo'!'l frr.mt . .and 1he .abut
mt::n! <tngb. 'l1w:re p;~:UlW~Il:n> a~ iilustratt..>d in two dimen
sim~s in hgu..m S, The a!:mtment;mgk determines how rni.Wh 
l;)«t~ h ~.affi%1 by gob. M~.<t:>lltefl~nts of k•n$wa.!1 SlhHtmt~tH 
W'¢$~~· i:~~di~~u.-d thai an abutmet1t at~l§k of :21 " i:s appwpria>e 
f(ir nonnu! ''lYing 'm0ilit~n~ [Mark l~2l The ARMPS pro-. 
g:tam in~tiali.l.K.~ the ab~tm:e;nt ang!t% f<.n aU gohs to 2l o; 
ll<~·w'e-.·er, thi$.<;:<tn oo dl.antoo l>y th~ ts.-~r Ft>r{~:(.unpk, if i! i~ 
~fg)<,ly'n th2-l m) ca'<'mg ba-s lX:t'utxtxf, futtn th~ ~huun~m ang~e 
l'ltay be 1;l..'t to 90" to ~i:mtt!.atc zct"o k""d tram<fer w dH~ ~nb 
Kni'l~-c and Mark 199.n 

'111~ ~tmHr~ent Stn%.~ m-~ a$.$.Utn.txt to oo <.tlstributt:d follow
ing th: im·ei::;e-llquar~ ful'itd~m $hnwn ~n tigun: 4. Abutrn~nt 
h:.OO$. are also <lpplkd w t'l<'l.n:k~f plnan; h£lweve~, it· a barrier iJ> 
wo :s ro<.'lH to carry its ~h~ .• lhen ~line or all of the e1-:l:.e:s:s is 
tnw:s:krn:~d w fu~ AMZ. 

'Jk frunt ~ttoc'tlt lnOO apj:l~red tt) the: AMZ il> ("<tkulated a:s: 
fdbw~. The vohllM of me ()V(."f!~ut:den at)Q~~ llle tntB-t'O·I}Ut 

>l<;;tive gt.dJ is ~he depth vf £(Wet multiptled hy the gob area, Tho 
rx~rtkm vf' ftlis volume wht~ ~'~~ght is cmri"4 by the goo is 
t.l<::t:t.ntlim.>d by the fiDI!ttoill of thtt abutmell:t .m:gk,. as J>bown i:n 
figure: 5. 'This j:l\.>rtlon i~ Sl.l:bl.rm:ted, Md the re:mainde:r is :ill;».:.roo 
b«~wt~~n me AMZ lmtl tlm tmm.ioo-J C<.<l!} on tl:w nthM thn::c. S<id;es. 
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?>idt~ -t~hl.m:m~l'lt h":~ad is trM?>t~ed t•> ~he AMZ. 

T~.;~{:!t~rmine whether <t l:m.rrier pi!Jur car~ tarry the 1oM n:p
pli~-x~ t$) it. ARMP.S e:.;tim-1$t.t'l< til<:! ba.·•rkr'~ SF by divJdir~g its 
loa.l.H)('.ann_g capacity h)' it~ loa~L ·fbe tot.a:lload applie4 t{> a 
bMtk':t pillar i~ ilit S\ltn .of the &veklp:!'tm:n! l.oocl, t.he l'ffint <~but· 
llt"Cfll hm<t ~iue to any ~•labhing. and lll-t: ~!de ab~Jtment ~oad 
ll~lpH»d w Ult harrier, {:( th~ Sf' ill gre<lter lhlln f S. tl~~ b;llri~r 
;, a~<~<umcJ to~ stable. W!wtl the ba;·n~r·s SF is t:~tw;..-en LS 
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PILLAR DESIGN AND COAL STRENGTH

By Cttristopher Mark PhD> and Timothy W Barton
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a nia

f• l ant s e f 43 piUa case blsta tkaat ca l

sbtaeskt ¢a ssi in t ign I e t at 1987

AEC 19001



20 225 25
ARMPS STABILITY FACTOR

no R bra

lates in the x uaxw compm ave strength of Coal hasalso
warred over the past 15 years barro=w res archacas havedevtxtta

their emlgy to aaatytas tat strength formula and n t

rnerticA amrmxels These theasrtes are deyekaped from the prin

eipken Ltf rrit7allwtics lather than caarsrefitting to text da n Tl

shift in emphasis has €3eett related to the recent fears on piflar

design fcar €ang waf missing Long W06 employ pillats than sate

wxxh traxrn sc t than rheas traxditirfnal€y axed in rcamanadpillaro
g

t atiKons sv t<raxapf
civt strength tea taavc ever

l ducted wtwm they Vocitten widthto
fight w$h tat

to excxeded 4 however l<angwsll pillars often employ wit

ratiic>os of 10 20 or greater

svisx y the very concept of pi€lax failure takes on adifferent
meaning for squat pillars The Wide range ofconflklittgthexxtie 4but the fn eeinnkl of squat pillars and the suer

statnnal diff°atrities with cahtainuu field data to axaufirfn or

disprove any of area have been des ribed else m iMark

and laoxwethime l9921 On the o haxad Mark et W

1
1 9941 have sown that kmgwrill tailgate pefoxm xtsce can to

accurate y predicted without reference to scantspecifsc coal

53rength Tl is ctcxtrty °Iaclrs3ifstrevince tiszxwet cal

275

and empirical that the uniaxial cx7faxtara•xxfvr axt°xsgth isirrele
varut to the strength of a squat Pillar

lA ttgwal€ mince s howtvtr arc onxat €rr only 45 of the

coal ftxiawd untgro mcl in the United States Main of the t

tttaiaadcr comma from small ruarfa arad
pitlzar

arxixa s•l€y

opexatin a telaauvety shallow comer Dses mines use wry
skradcr pillars and traditional pills t fatkirex still oxx sr The

ARMP s data ruse c ntains 60 instances of pillar st uceus

humps ur c llap°ses that have liken place in teeert years

Abut halt of these c>ccmmd at depths of ku than 150 m
5r ft and involved piltaar whose wilt ratio was less than 5
TINe lailux s oocwned in a variety of SCAMS uet•am sowt

seams appear b1sx ty and sowg and odwrs smm weak and

eartreruely friable it is tt

catrable to expert that the a obvious

suvctural€ afiiifrm twg bt affet°t pillar 4=gib As figure 2

shrews succesafial and aaaa•su essiul designs Occur in

proximately equal pr rtiors in the ARMPS SF range of 075

to 1 5 Might sestak sp ifst €atauratary coal strength data ex

plain some of t
i s vri iiliry that was the q n this

research was initiated to answer

DISCUSSION OF RESEARCH

Despite the large volnfne of cold strength testing reprrted

in t litaxature it had ncycr been cxxnpdkx£ into a sicng€e data

base The Ptttsbuzgb Reseatth Center dwmfi e undertook

the task The Coat Strcatgth l lase now contains theresultsfrom more t aaan 40Elit imfivi<hed unaaxtial cdarralfrd^•si

trtag th tests covering more than seams WW ai=d from

wkr than 30 references All of dw data have been enteredinto
a spreadsheet and at readily woesAle for a wide variety

ofstatistical studies

Two types of data are included For about 2 i resitsinfrarcaaaoo was lwovxled on single

s
p evirn ns Them data were

entered ind€ivi4aaaally then yr+rsuped by ref nce scam
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RESULTS

ARMPS CASE f STORY DATA BASE

t oalbed
specimen stregtb data Wt available rW

matey 100 =e hiss in the ARMPS data base 113c caw

h
i

ciea we but evenly split b wof wmesses am faaddta

f
r
t

figure 4 the AMPS SF are kxM•d aagaihsa eol stsvss tf

All ARMPS SF ws re e lefalawd umi€tg he in situ strength

Wars 62 Mpa 9W Psi I
f pillar strength was telate4spt•6am iv

stn •ttt strt°az

ti
t scams would tio expected to fail at

greatest F than

t
f
i h stn to

ut seaaals I
z ad t f
f 4`axl

co la9itsra between S =1 efa l strenyth is app> fmtst in tlfe

data Mc bet 8 ia aimiziatio n is xhitvcd at an ARMf p of

155 with a 1i il
` atitsat rate of 2 t fly s f it re i

nclu aaart$wig
the 1rt fa

il
3 atit•asY which is highlyfighifieaaatfrom a pst°actical staadptant

In a second analysis the ARSF were teealsalatl

usinginstead of the uniform in situ

strength The tetra strengths were d vWcd by 4 as wggested

by the Gaddy form la for a 63cm 23in s arftetfrestsUing
a a matt SF that is a satthe sar as in the first

azzasi

t results are shown in figure 5 Now th is a strong
R

+ e aatio b tws s d nen strength and S wi Won
coals requiring higher SF to avoid failure The bestmisclassificationrte at an SF of about 17 is 37 AIvsO the

rrai si i ifae tirntas now inch de 10 fa lu€s^s in er ward

wten s alit s e s itxral tits am u the SF bemvics almost

xfaeaa ingless

third =poncots

to the coal s€reaagtb dxa as defined Wet in the Si EffeX

Secti of this papex Tte Wmlation 1 tweeat sum stren

and SF was still aappaaent is figure s Afh gh the mis

class i atioia rate amptored to 33 it was stiU 5M grtaer

than 4
1 the uniform cam str ngtlt Analysis
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xrztrplex 04aineti fnr3xt the mint With the HG L In this eme

c rv scam faux blocky I an HGl £•k t€an 6d3 3s HGI

of tlrs acr nth€3x ky st Was icf s than W `iFt tab lc seww

Wt= found thmIthout the range of HGl

Compressive st mnxth and tar p e rvructasre <btas wem
available for 2 seams fhc t3fsetiarxert stmnT11 of all eight

blocky stmus esmclad 23 MPa 350 p but o c1id that of

four friatr c and st rxti£ulucl<y scxrn Aarc4hrr I I fiabr and

serariblorirv st alts ware intearlsizcd belcsw Z3 M1a € 3 ti€OO psi

CONCLUSIONS

The Tesult of this smutty cast doubt on many textbookassunrptitxts a€+nut the va€s>Ic of coal sntogth testing The data

cl atly slOW that speeisnen strength and the ciie effext axe

fti

ly

n s ec c wxd mlatrd W c<rtl t tncture The widely

taetd Gadh fbmui which >3ppiie a x3ni€om striangtta redoc

tion fix all W am as slpwi 3Ct3 size is f3 asw only a

r
€betabk ky coach with r

l ttc spaced mom thax< $ caxt 3 in

V t fSx ftiahic coati the seta effect wa tuch lessPoncunccdsx even
n<xresixtsxslCam

hiessri of faded pillars atx tht €xst av tilablt data asu

in 16W coal atres M study for no correlalio between

the ARMPS SF of failed pillars and xl spccirnm stscn t in

the ARMV5 data base In current AMPS ptxtice pillars an

designed assuming an in situ st3 gtT of 132 KF a i9€X pr for

all seams When the c in en strength was used instead the

tcliabdity of the ARMPS design rnethid d creaud sugs<r •

tially Axastralian and South fit€ can stothe have also found

that prllat strertgtlt in the field is largely indef+c mdet of

specimen strtnfttb

I
t sh xzki be no ed that t e coal strength tests weft only

mvXcbed saint the semis a
n the casr histories not with the

in
h
is

dividual matte=s It is a€ca• pmrihle thatmme of the mW
Woks inv0 ved roof or 13o<x failure cwt t thin pillar failuro s

Using a different pillar strength formtda n iglt al>o have

clxanaed the results somewhat However de <tata base is so

tafge and the trends so tang tlxat it is hiAbly tauiikely that the

strxly is unre•prescntatwe

lhe most likely explanation for the rr>u€ts of the unify is

that specimen and in situ strengths we defeatiincd by diffcrtnt

paxaxacters Labotatoay tests paft itlariv ta°xose of blocky

cWs require a significant atrtrrunt of frarrt3nixtg of intact ctrl

Pillars contain st many cleats and odtetr discontinuities t at

tteit failaato can •ur a€most e 64Cly along pf Xigingfa4choesThe lthxtatory tests trmasotre a parameter e intact

cal strengththat is apparently irrelevant to the in situ

umngth
The sandy did not prrxve that the in sim strength of all US

coals i u if<srm It only showed that

a
s unifixm strength is a

better atprt3xirtiatia s
s than one based on ia3xaratory tomtong

lucre is f
l significant variahility in the AR IS SF range of

05 tt15 Recent anotkl study s have indicated that 1eaturt

such as roof and floor interfaces b dding plants partings or

weak coal layets have the greatest effects on in situ strcrsgh

tafrrtatctrisrne l99O Su and Hastfrfus 1996 A rock txtass

classification such as the one pxarxra d by Kal urratas and

Ir€3ctsiawski 19931 may prove to be an effective way ofevafoati3rgthese effetts in the field In the meantime labota ory

uniaxial coal siren ttt test results should not be used for piltar

design with ARMPS
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